(RECEIVED FOR PUBLICATION MARCH 26, 1953) The recent introduction by McManus and Mowry (1952) of a sulphuric acid-haematoxylin method for the demonstration of basement membrane prompted us to investigate the effects of pretreating histological sections with sulphuric acid on the capacity of tissue elements to strain metachromatically. Surprising as it may seem, adequately fixed and dehydrated tissues withstand five minutes' immersion in concentrated sulphuric acid without charring or showing any severe disturbance of their structure. Subsequent staining with a metachromatic dye reveals that a greatly increased range of tissue elements shows a metachromatic affinity, and this staining technique offers a new and useful polychrome method which may well have some degree of histochemical specificity.
The technique which has been developed involves immersion of sections in concentrated sulphuric acid, followed by staining with a dilute solution of a metachromatic dye. The method is simple, quick, and reliable. The method has also proved useful in the study of sections of gastric mucosa. Both intra-and extra-cellular mucin exhibit intense metachromasia, while the zymogen granules of the chief cells appear deep blue. The epithelial basement membranes stain a reddish-purple, and the amorphous ground substance of the stroma appears pale pink.
The distinction between reticulin and collagen is emphasized. Thus, while the reticulins of spleen, lymph nodes, muscle, pituitary, adrenal, etc., as well as the basement membranes of kidney and glandular acini show well-marked metachromasia, collagen remains orthochromatic. This difference in reaction between reticulin and collagen is well shown in sections of ovary. The results obtained are very similar to those produced by the " Allochrome" modification of the periodic acidSchiff reaction introduced by Lillie (1951 A detailed study of the mechanism of the reaction is at present in progress, and until this is completed we do not feel that histochemical specificity can be claimed for the method. It is not proposed to embark on a detailed theoretical discussion of the various possible reaction products which might result from the action of sulphuric acid on carbohydrates. Preliminary investigations, which, when completed, will be published in detail, give good reason to believe that the effect is due to the formation of sulphuric acid esters. This accords well with the known capacity of these substances to stain metachromatically.
Although, therefore, histochemical specificity for the reaction is not claimed at present, the histological merits of the method justify its publication at this stage. Summary Certain tissue elements are capable of staining metachromatically after pre-treatment with concentrated sulphuric acid.
The reaction appears to be confined to substances capable of giving a positive periodic acid-Schiff reaction, suggesting that the metachromatic colour is due to the presence of carbohydrate.
The distinction between a positive and negative reaction is clearer than with the periodic acid-Schiff test, and the method is less time-consuming.
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